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an abrupt corner about which the water must flow. Therefore, at such places
the rate of loss of potential and velocity of seepage is relatively very great.
Theoretically it is infinite exactly at the point of turn.

This is a matter of no concern at the entrance surface nor in the foundation
where this condition cannot move the material, as the material has no place
to go. However, it is conducive to piping where the seepage emerges below the
dam.

In Fig. 5a the high velocity at B would assuredly cause piping.

These theoretical conditions would be improved, as far as piping is con-
cerned, by the addition of a cutoff at the downstream end, as shown in Fig.
55, which would transfer the high seepage velocity to the bottom uf the cutoff.

However, note that for Fig. 5&, the
downstream cutoff has increased con-
siderably the uplift pressure on the
downstream apron and, for that reason,
is objectionable. On the other hand,
where the later recommended controlled
drainage is not used, some depth of cutoff
at the toe, to reduce surface exit velocity,
is absolutely necessary.

Fig. 10 shows the relative safety of the
two designs.    For Fig. 5a the factor of
safety against piping is zero at the sur-
face of the ground and increases with depth below the surface.   For Fig, 56
the minimum factor of safety is 2.5 at about 13 ft below the surface and is
greater elsewhere.

The cutoff of Fig. 66 is also of benefit to protect the overflow dam from scour
at the toe and should, of course, be extended to a point well below possible
scour, such possible scour being included in the model teat.

17. Uplift As indicated in a previous chapter, the uplift pressure on tfee
base of the dam must be considered in the determination of the stability of
that structure. The determination of the amount of uplift from the flow net is
indicated in Art. 14. If an analogy model test is not made, the uplift to be
taken care of should be determined from a comparison of the flow nets of
similar designs as indicated in Art. 15. An ample factor of safety should be
used where the foundation has not been thoroughly explored aad lenses of dif-
ferent permeability or other heterogeneous conditions may exist.

Not only must uplift at the base of the dam and apron be considered, but
also at deeper points in the foundation. For instance, a dam or apron under
which is an adequate filter drain, would have no uplift on its base, but there is
still hydrostatic pressure at points a few feet below the base, la extreme
eases, as mentioned before, this hydrostatic pressure might be capable of lifting
the saturated weight of earth above it aud the weight of the apron and water
above the apron. In other words, all filter drains must be adequately weighted.
Any uplift on the apron below the dam must be balanced by the weight of the

